Abstmct-A yukata is a type of traditional Japanese clothing. The designers have dimculty in drawing its cutting pattern with texture alignment. In this paper, we describe about a CAD system for the yukata. First, we developed image processing algorithms for achieving the texture alignment. Second, we developed a measurement system for the wearer's body shape. Third, a three-dimensional garment simulation was achieved. By using this system, designers tailor easily the yukata r e gardless of their skill.
I. INTRODUCTION
A yukata is a type of traditional Japanese clothing.
There are a wide variety of texture patterns for the yukata. An alignment of its texture pattern becomes an important factor for the design of the yukata, because the yukata is the same shape regardless of the wearer's height or weight. However, designers have difficulty in drawing its cutting pattern with texture alignment. In this paper, we developed a CAD system that perfoms the texture alignment automatically. Stripe and stencil pattern are popular types of patterns. In order to perform the texture alignment, we detect the imbalance of the texture.
We developed image processing algorit,hms for the texture alignment of the striped yukata anahthe yukata with stencil patterns respectively.
For achieving a garment simulation, we developed a measurement system for wearer's body shape. The riiost important data of the kimono are wearer's body shape, such as height, sleeve plus shoulder and hip. The size of the yukata various kimono parts such as left body, left sleeve and so on is determined by these data. A yukata is the same shape. Fig. 2 shows cutting patterns of yukata. A yukata is made of a kimono cloth. The kimono cloth is 1200cm in length and 36cm in widt,h. Before the texture alignment, there are no scraps between the parts. After the texture alignment is performed, there are some scraps between the kimono parts [l] . The cutting pattern is automatically estimated by this CAD system. Fig. 3 shows the display of the CAD system. A front view, a rear view of the yukata and a texture pattern of the kimono cloth are shown. We design the body sections, the sleeves and the left overlap. The size of the yukata is calculated automatically from the wearer's body data [2] . This system performs automatic texture alignment with a striped yukata or with a yukata with stencil patterns. Fig. 4 shows the alignment order. As a first step of alignment, the designer decides the yukata texture of the right body section body sec%ion matches with the right body section, Pt will align itself to P,. The gap with the left and the right body sections is estimatd from the distance between .the PI and P,. The length of the S L T~~ dy is estimated. The textlire alignment with stencil patterns is as follows. Fig. 7 shows the yukata with the stencil patterns. The pixels of the stencil pattern are detected by the image processing. The function !,.(U) is the projection of the pixels in the right body section on the y axis. The value of f,.(yi) is the count of the pixels in the left side of the right body sedion minus the count of the pixels in the left side. In order to align the left body section to the right body section, the furrction ft(y) from the left body section is estimated in the same way. A correlation between f,.(y) and fl(y) is estimated to evaluate the balance of the stencil patterns. A correlation R is defined as follows. Fig. 8 shows undesirable designs. We often feels monotonous with the design as shown in Fig. 8 a) . In this design, the R is nearly equal to 1. The design as shown in Fig. 8 b) is felt partial. The R is nearly equal to -1. The texture alignment is performed for making the R become to 0. 
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C. Measurement system for wearer's body shape
In order to achieve garment simulation, a measurement system for wearer's body shape is developed as shown in Fig. 9 . The system consists of an overhead projector, two CCD cameras, and a personal computer. The wearer stands in front of the wall. T h e color patterns shown in Fig. 10 of the contour length over the size. The regions that are near to the average iu feature parameter are detected. Finally, the detected color patterns axe numbered from the lower left to the upper right.
The distances between each color patterns and the camera are estimated by the stereovision method. The ( X , Y, 2) coordl-late system is used. The Y axis is perpendicular to the wall. The X axis and the 2 axis are parallel to the wall. Fig. 11 shows the X Y plane of the measurement system. The 21 and z, represent the points which are the position of the color pattern P to be projected to the left and right CCD. The distance yp is estimated by the stereovision method as follows. The wearer's body shape is derived as a matrix data of the distances between the color pattenis and the camera. 
RESULTS
A wearer's height is 150cm, and the sleeve plus shoulder length is 59cm, and the hip is 79cm. Fig. 12 shows the striped yukata. The left body section, the sleeves and the left overlap are designed automatically so that its stripes match up with e&h other. Its cutting pattern is derived as shown in Fig. 13. Fig. 14 shows the yukata with stencil patterns. The yukata with stencil pattern is designed automatically so that its stencil patterns are with well-balanced location. Fig. 15 shows the cutting pattern derived by using this CAD system. Fig. 16 a) shows the mannequin having the same as the wearer. By the image processing, the color patterns are derived as shown in Fig. 16 b) . The shape of the niannequin is derived as the depth map as shown in Fig.   17 . The garment simulations of the designed yukata shown in Fig. 12 and Fig. 14 are performed. Fig. 18 and Fig. 19 show the results of the garment simulation. -751 - 
IV. CONCLUSIONS
We developed a CAD system for the yukata.
( 1 ) The cutting patterns for the yukata is automat- 
